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(57) Abstract: An electric car which can easily 
supply hydrogen to a fuel cell and mounts a 
hydrogen producing device capable of producing a 
hydrogen-containing gas at low temperature. The 
electric car comprises at least a fuel cell (30) for 
supplying hydrogen and an oxidizer to generate 
power, a hydrogen producing device (10) for 
producing a hydrogen-containing gas for supplying 
to the fuel cell, and a motor driven by electricity 
produced in the fiiel cell, characterized in that the 
hydrogen producing device, which decomposes 
an organic-matter-containing fiiel to produce a 
hydrogen-containing gas, comprises a diaphragm 
(11), a fuel pole (12) provided on one surface of 
the diaphragm, a means (16) of supplying to the 
fuel pole a fuel containing organic matters and 
water, an oxidizing pole (14) provided on the other 
surface of the diaphragm, a means (17) of supplying 
an oxidizer to the oxidizing pole, and a means of 
producing and retrieving a hydrogen-containing gas 
from a fuel pole side. 
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iii4 5ti. mf3:^^^^miz^n^mmvrcmmmhmmm&h<Dm^ m 

m : urn. 5 0 "o s^Tiii-e$>§ (ymmmm 3-1). 

04 6 1^, mj:^^^^Mmiz:^n^m^m&hJL:^-)v=^-9J}m(Dmm mm-, 
urn 5 ox:) ^^-rmx-:^ § (7jc*®»ii 3 - 1 ) o 

mm : urn. 3 ox:) ^^tm-v:^^ (yi(.mmmm 3-2)0 

04 8^^, m-f3:^^mMmiz:$on^m^mf±L7m^^mm^(Dmw^ mm-. 
um3o°c) &^-r0-e$)§ (7jc*®jiM3 - 2)0 

S^3 0t:) &^-r0T25^ (7K«M»J3-2)o 

mm: urn? ox:) ^^•rmx'$>^ (7K*M3tM3-3)o 
05 ^:^§^mrMtc:j3tt^a^mffi^7jcm^^ji^i®ii^ mm: 
um7 o°c) ^^Tmx^^ (7jc*M3t#ij3 - 3)0 

05 2JA. mts:^^m.mmiz:isn^mmm&^j^^-)v^-^m(Dmm mm: 

Um7 ox:) &^f0T^^ (7KmMitM3 - 3)0 

05 3ji. mr<^^^^mmiz^n^m\ivrcim^mmh7m^}^mmh<Dm^ 
05 4n. mtsi^^^mmizm-f^m^m&h7m±j$.mmt(Dm^ mm: 
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?as9ot:) ^^Tm-r^^ (yi^mmmm 3-4)0 
5 0 m 1 ^^-rsT^s^o 

(^m -urn 5 ox:) (7Km®itM 3 - 5 ) o 

^m5ox:) ^^-rm-v^^ (^K^MifiMs - 5)0 

urns ox:) ^^Tm-v^^ (tk^mb^js -5)0 - 

(^m:um5 ox:) ^^-riiiT2&§ (7Kmm&\3-6)o 
06 3^1. mj:^mmmm\z:i5n^mmnf±t7m^mmmii(Dm% i^m-. 

urns ox:) ^^t"0T'*S (7fc»MW!l3 - 6)0 

mm 5 ox:) ^^tm^^^ (7mmi^ms-6)o 

06 m,ii^m.mm&iz^n^wi\ii^r^mmmmt7Km^mmmt(Dm^ 

(^m :um5 o°c) ^^-rsTfes (TK^MitMs-?), 

06 6^1. mf3:^mmmmiz^n^m^m&h7m^^M&t(Dm% i^n: 
urns ox:) ^^tm-vm^ (TK^MB^as - 7)0 

06 7tt. mtsi^mm^m\z:^n^mmim}£hj::^-)v^-^m(Dm^ (i&m: 



MS5o°c) ^^-r0T-a&§ (7Kmmm.m3-7)o 

06 8«. mti^^um\z^n^mni^rcmtMmmt7Km±^M&h<DmW: (it 
m:mim\H202) ^^1-01?$.^ i7mmmm3-8)o 
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06 mts:^umiz:i3n^m^m&t7m^^mmii(Dm^ (^m-.m^t 

m? lu. ^m.^mt7m±mmmh<Dmw< mm^ urns or) ^^rm 
mmm 8)0 

1 0 7mmm^jv. 1 1 psm. 1 2 mm, 1 3 ^mmt: 
14 m^tm (^m.m). 1 5 m^b^j c^m ^mim i4ic 

^^is?>©^gS. 1 6 1 7 ^^:/nT. 

18 19 20 Mi5^>^^. 

2 1 2 2 2 3 mrn^m^ (.T^m^^ts 

y~-j\y7Ktm^^^m). 24 7jcm^>^. 

2 5 *.sj|;;;>^^/-;i/7jc^l«^ramii2 1 (cMTfcJs^oDW, 

/-;i/7jc^i^^i5)^ii). 2 8 zLmihmmw^^mm. 29 ^h^s^^s^ 
y -)V7mm^mmmmm 2 1 {cH-rfe8?)©^w> 3 0 mmmm. 

3 1 El#:i«^^^m^fKM, 3 2 7K*fe 3 3 tK^^tK^S 3 2 

f±fc|^-r^fcie)®t^ig§, 3 4 ^mm. 35 sm^^^S3 4fc:«-r 

3 8 /1>y^— 

^ 0J ^ ^MT § i6 CD :S ^ ® ff^H 
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^nomnnm (so). mMnm. (so) \zm'^^-r^r^^(D7Km^^ti:»:^^ 
®3tT-57j<mMB-fe;i/ (10). mnmm (so) -rsmmvrzLmMmti^mmo) 
mtfizmm't^^mtimw&m (se). ^«s«^#:©0jfP^ff-5$!ifP^« o 
7) (1 6). ^m^nr (1 7) #(D«a^^A'^y^->?^^ 

m (3 7) ^7K*$i3g-fe;v (10) (DTEKizmm-r^zLt-^mmx^^o 
7xm®B"fe;u (10) (Dm±T^m^^mmmm (37) ^^a-r^fcsexDSifi^ 

^(Dmx\t. mn^>^ (20) sirKj^i^pMif (21) ^mm^mmzmm 

^^^izvx^^^^v. mMmmm(2 d (D^^mM.^W}mzmmvx%j:.\^^o 
^fe. 7mm7t^)v (10) /0^e>^^bfe7fcm&"^tf;9'xji. mnnm (so) 

^mnx. im^y^ (24) (so) xz'^^^^z.t.tim-^x^^^o 

s) -^wnx. m^RjiS^^y-^wjc^t^^TK^MB-fe;!/ (lo) ^^iM^^it^^i 
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^^mm^^nm (27) ^i^ttTfectv^o 

mm-^jv (1 0). :sLU7kmmMmm^mmT^r^it>(Dmm^m'r^%(D'v^^. 

7mmM±jv (10) cD:»igj*, mm (id ®— :ir®®«wi (i 2) § 
mn. mmm (12) \zmmmt7K^^t^mm y-jwmm) ^im^t^ 
r^ii>(DM^ (13) ^m^. psm (id (Dm:^o:>mizmitm (14)^ 
istt, ^-fb® (14) \zmitm i^m.) ^mmT^rc^(Dmm (i 5) ^m^r^i 

7i^mmmmm^mm'r^r:iit>(Dmmti^-c. mmm (12) iz^^y-jwm 
m^mmT^mM^yy (1 e) f}mnBnx\^^^o mMm\zm-f^m^ (is) 
mn-^yy' (le) ^mmmm^ (is) ^^bT««-eM,M$nTv^^„ 

» (1 0 0%>^:^/-;V) mn^>^ (2 0) tC^m$nT:feD. ^il 

:«>^e.M»iiS=fi (2 1) \z^-^n. mnmmm (21) T^K-hs-a-^n. 
3%@^<D^^$^y-;i/7m?^tci^s$nTms (12) jc«^$n^o 

^fe. |wiu:<Mai:bTgM^ynT (17) ^l^tt. m« (14) Iz^M.^ 

m.mm^T^^ii^'c^^-^^. ^comiz^^^xu. ^^yny (i?) iz^-ox 
mmmm oo) {c^^^#fc$tb> mmmm (so) j;DS^msn§*^i;K^m 

jicT. (3 0) (7)^m®;o^e>g^ffi$n^s^sm^7KmM3tir;i/ (i 

0) fCjiDM^i t(-j^oT> 7jcSMBir;P (10) fflOD^^r/nT/O^^^gf^fj; 

MMf::43tt§?a (15) tt, s^:/nT (17) ^mmmm^ (i 9), 
j^Mm (3 0) ^^vxmm-^nx^^^o 

■^B\z. ^(Dmmmtmnmm (s o) <Di^mumtmmvmm ms ox:) 
^^i.x\^^^f}-^&. ^tiiz^v. mnmm (so) (Dmf}^^mmmm (37) ^ 
^mt^trnz. §mm.(Dm^7Kmmm±)v (lo) ^M^r^MtLTfij^ 
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(1 0) (Dm^m (i 4) ^zmmr^^m.hi.x. m^(D7mmm±)v (i 
0) ^^^mm-^n^m^m.^mm-r^^h^^T^^o 

6) t^m.yuT (17) {c#fcmbTJin*«j55^b. mmmm^ (is) 
T^<h. mn-^yy (i 6) (CcfcoTp^i5'y-;v7K^i^/0>*M5pfsiM» (2 d 
B^Ei (13) srMDMmM (12) izmm-^n. ^rc. mmmm^ (i 9) ^ 
mtkT^t. ^my^ur (i 7) fcj:oT^M;o^^Mi^®?tk 00) ^^i^xmm 
(15) ^ffioMfbs (14) izm^-^n^o 

m (12) m-^^ByKm^^niST.-^m^'r^o 

mm^v< umm. ^zs\zMotii'rmm.j^^~^jv^-yi\t.mu'r^nm:i^^-)v^~- 
^a>hu~)VT^^hiz^r)^ mmi'r^^t7f}^x^^o 

m^vrc7ic,m^^ts:^x\t. mm^mm (23) \zmvx. Ti^m^^t^^xt 
^Km:^^y~)V7Kmm\z^m-^n. :^m^-^Mx\^7m^>'i7 (24) fci? 

^^m-^nrcmKm?^^ y~jV7mm(D—my.\t±mt.. mm (25) \z^-dx 
mnm^m (21) (cMbii^$ii-§„ :©'a-f^j;oT«^^/5^67jc^#fc^T^j: 

mSy^^ e> b T # p< y — ;V7K^?^® p -fe j^;; © ^ nr V i § 
^loS^S^tt, (2 7) ^3ibT^^7X<h*Sj|K^^y-;i/7m 

i^^^^iib, —mitm.mw=&mm (28) jcj^ot— ^^b^m^i^^febfcm. 
^m-^tirz.&m7Kh^Km^^ y—)V7mm.(D—uy,\t±m'^. mm (29) 

{:iJ;oTMMS« (2 1) (CMbM^^-fr^So 

(3 0) ©tK^S (3 2) \Z\t,. 7m^>i^ (2 4) (cK=)l$nTVi 

^7k^«»M# (2 6) ^^Lxmrn-^n. ^m.m (34) ^m.yu 
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y ( 1 7 ) f)^B^mmmmM^ ( 1 9 ) ^^vxiM^-^ti. ymmm-vit^ c 1 ] 

H2^2H*+ 2 e- • • - CI] 

2H++2e-+ (1/2) Oa-^HaO • • -[2] 

H2+ (1/2) Oa^HaO • • • C3] 

1 0 ox:i^T(D^uxm^-^^'^t^f3:mi^M^^mmnmm (pefo 
^±(Dmm) <hv^ofcH#:i«^^^s«?»K (3 1). ^n^mm-^^B^^jhnihm. 

mmx&^yKMS. (3 2) SiO^^S^S (3 4). $^{c-etiS^Mii/5^e>^^?A 

^^J^^^rz7mmtmm.Mh<Dmx. m^jvm:^:^^^ (33). (35) 

^(3 5) ^n^nmtix^^^^o 

±m(D^oiz. mMnm(D^m.m (34) ^ C2i jc^^ot/x^^ 
(H20) ;j)t-^figt-^feJ6> mmmm-^^^mm-^n^m^mzu. #»®7X^m 
/O^'-^^tiTVi^o (3 0) (D^mm (3 4) /&>s#m$n^sp^m^7ic 
(10) izmvi^^fsi^^M'^iz^t. m^m.\z^^nx\,^^7Kmm^. 
mmmiz^rimB-^^^ 7Khhxm!\^'r^z.hmf^i^^^. 

mnnm (30) (Dmmitmm^i^oo ±m(Dmitm^7^'T-mmMnm (pef 
c) (om^. m^^mmnmu^7i^vx\^^^^mx:fuh>^m^^^'rrz:^. 

mm^^^<f3:^f}^6. ^(Dmnmm(Dmm^m^m^m^Mnx7mmmmm(D 
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ium i^mm f ^ ^ ^ -^m ^ b o 

•^^T^mmmmmit. mmmtyK^^t^mM i^^j~)wmmm) ^iM^T^ 
mmm^t^^tir^z.tf)^x^^o ^e^c. 7K^®B-fe;v (lo) ^^^m^vr:: 
e,. ?^*Pi§:-r{'»«m (3 0) izmm-r^^^'^^'^^^o 

ti^o ym^^t^^^ y~}i^7mm^mm-r^m^iz\t. m.m^m^ (23) 
(3 0) x^rnvrcummtf}^. mti^mmm (3 6) jc^x^n, 

m#>:7° (1 6). ^m^uy (1 7) m(Dm¥Mm(Dmmmmr.£.^Ll^xmm 
^n. ^mmtium^^m^(Dmmmm^ivxmm-^n^o 
^n^-m(Dmmm^iz^^^x. mmmm (37) ;^c*Mji-fe:;v (lo) 

(D«flEi^Mg§ (2 2)\ (3 0). «;^^mSg (3 6). mn^>f (1 

6). ^m:7^DT (17) m(Dmmm<DW]i'^^mmr^o 

mmt!i,zmm-^n. mn.^m^(DWjtimx;&^^-^izm^-^n. m^e-^^m 
mv. ^(Dm^h)v^^^r\z^^mmiz^m\^x. mm^mmv. 

^tt^d-hT^WSbv^o MfP^g^fflVi^;i<h^:iJ: 
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±m(D^oiz. mm (1 1) mm (1 1) (D—:^(Dm\zmm^mmm (12) 
mm (1 1) (Dm:&(Dmzmmmitm (14) h^&:^mrmmtvx\^^ 

nxvi^Scta^^cCMEA ^Sffli-^^:<h/?>^^-e^^o 

2^^;/ hy°uxiz^'oxmm(Dmm\z.m'^T/b^mt.mm(D-:^mxi^m-t^z.tf}^ 
mmhvx\t.. mmmm\z:i5^^xM^^mmMmtvxmm-^nx^^^^u h 

^i;^'t^rci?>(DmMt^^^T^mm^~7.h^m.^h^miyX^mr^z.ii-fy^ 
±m(D^^umm<D7mmmmmizm^x. mnm\z:A^y'-)wmm.m(Dm 
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ifmm(Dmm.^mmzmmt^7mmm^m'(:mkm(Dz:t<. 3 o~9 ot: 

7 0~8 0%=smcD7icm^iS(O:^7;/&^*^^b. 7Kmmm±Mz^m^B 

m^i-^. ^mmmmmiz. mm^vx^f^^y-jv^mrnvr^m-^. mmmx\^. 
mm:^^/-)]^mmnnm(Dm^hmm\z. msjcjcd. ^r^uhy-^^^m-r 

CH30H + H20^C02+ 6H++ 6 e" • • •••(!) 

±fB (1) <DSiiS«s mm^ivxp t-Ru^mmi^r^m^izi-i,. :^^j~)v 

K^smj 5p^l3#2J^2O0. A»(*)Mf. ^4 0 6M)o 
CHsOH+P t-^P t - (CHsOH) ads 

-^Pt- (CH2OH) ads+H^+e" 
Pt - (CH2OH) ads^Pt- (CHOH) ads+H-^+e" 
P t - (CHOH) ads ^P t - (COH) ads +H*+e- 
Pt-(COH)ads ^P t - (CO) ads +H"'+ e" 
±f20DPt- (CO) ads ^-^ib\zm\^^^TzLmz\^7YA^^^l^\^fzMmOYi 
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Ru+H20->Ru- (H2O) ads 

^Ru- (OH) adsH-H-"+e- 
Ru- (OH) ads+Pt- (CO) ads ^R u + P t + C O2 + H++ e " 

m.i^^^ y —)vmmmnm(Dm'^\z\t. (i) ^<DKmz^r)mnm\z^^^x 

3/202+ 6 H++ 6 e-^SHzO (2) 

MMm^ ffii/i;^j»'a-{^cH30H fjmnm-^^ 6 m^tmrn^mT^-r ^i7U7.:t—j'< 

CH30H + H20^C0 2+ 6H-'+ Be" (3) 

^1© ( 3 ) icoD^jsj^^^^^^nts^ :L(DRm\z^ 0 ^^bfe e -:^mit$nT ( 2 ) 

-eUT, (3) ^©^j^i:(cJ;D^^UfeH^ (:/nh» ti:/n h 
#:«#IMfli4'^^«jUT. MWS(c:feViT. &.T(DRm-^m^> ymfj^^t^o 
6H*+ 6 e-->3H2 (4) 

c^i-e. (1) ^(DKm\zj:.r)mmm\z:io\,^x^s5^vrc.u'-he-(Dm.^hm^(D 

^mt. (3) j?:<Z5KJl;:{c:J;DM'fbS(C43ViT^^bfeH*<i:e-<Draffi'\CD^ 

ibti^jb^ n±nt> m-^nxi/^^t^^^n^o 
^(Dm-^iz},^^ m^miz^^^xu. (s) ^(DKmi,z^r)^mhr:in^te-i,z 

^r) (2) ^ODM^StJ^'®^. B^®(C:feV^T«, ±bH (i)^(Djg:j$;;}cJ;D^^ 

bfeH+^e-(cJ:D (4) ^®SJS;0^^e#^ <hfi^$n§o 

(1) (4) 5t®;Ki^;^/0Wf mitm±x (2) (3) 
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2CH30H+2H20+3/2 02-^2C02+3H20+3H2 (5) 

b/&^b, ±.%'^(DKm\z-D\^^x. (1) "^(DK^^cDU^nrnMrn^^ 0 = 0 . 0 

4 6 V. (4) ^©Kj^;®1^2p«Slt'fi^^E 0 = 0. 0 VTfe D\ H^pm^Til, 
mm^kU^^^'^tz^M^^ (1) ^®>^:^^^iES. (4) ^(Z);&;0^^:feffi^:75:§;^ie), 

(1) ^(D^mt.-&m\zmnvi^'D i^'u. (4) ^(D^j;s;t>fe?a(ciiff b<j;-5<h 

(1) (4) ^(DKm'h:^mm\zmff'^-^^rz}t> 

iz\^. (1) (4) ^^jEmtvxmm-^^^^^f)^^^^'^^^^ 

^H*^^< (1) ^©Mf&,hH-^ie-;0^*|g^bT7km^^^T^ (4) ^(DS 

jl;; HI Bt Mff b T V i § nl tgtt/?>^^ $) ^ t # ;^ S n ^ o 

^T. ^mib'^^(DRmm-^m'^-^nx. ^mt^it-x^^ (i) slo^^ (3) 
p^iS^y-;v(;iiibTt^. (i) :slxs (3) ^©Hji&i^ii^t-. ^7Dx:^-A*-ii 

it^n^^To:)m]K]t^^^^'^x\^^^o 

CH3OH+ 3/2 02-^C02+ 2 H2O (6) 

^lO (6) ^(DKm\-iBB^Rf^^X:&^t^B. ^(DmBJZ^^X (1) J^ZS (3) 
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mmm^'i^^i^^^-^'^^^-^^^^T^^^. mnmx\t (4) ^jcd (d m 
imx\t (3) (2) ^^mn^^^(Dh^^^n^o 
^mr^mnm^ Bm^fi^fsi.i:^iz. mmmmfj^-x^ m^tm^ e --^^ 

'So 

mm. (m^m&) 5&^^2 0 o~6 0 omvfc:^^:^^. 7Km-^^?^±vx^^^ti^. ;in 
^ms#j}c^®UT#;^^r$'/-;i/d^^ (6) ^iz^-Dxm^t^n^o^-^mm 

(3) ^©H+:^^KSJS5&^*^iaWa:fc5:D> (4) ^(DKmz^-Dx^m-^m 

:$immM(Dmm^4m\z.w^^mm(Dmm.^m}mzmm-T^7mmMmm(&.T. 
mn.^^'\i^n'^^-^>j^-^i^^^^ft^^ mnmxu (d ^^ki (4) m 
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^vx^^^-^^. ^n\t. s>\-m^^mnm\zmm-^n^e-f}t^<f3:v. (s) ^ 
<D>^^ y—)V(DmMM^tKm^zs (4) ^(D^m6H^+ & e--^3H2-fymm-^ 

h^-^vfsi'^^^. ^i^mT^^^iz. ji^~-)i=^-mmt. mm (^m) (Dim^m:^^ 

(MfeMEE) ;0^^4 0 0~6 0 0 mV <h "5 fSV^fgHTift < 7d:o 

>6M6) ^iz^^xm.if^n^(Df)mm-^n. (s) ^(DH^^^^mf)^^mm 

^fem^f^^^ii'&j-^. ^mf)^^nn.j:-^-)i'^-f)^mu~^nr:i^iziju^x. ±mm 
m^^i^x\-±wcm^i^(Dm'^^mmiz7mf)m^vx\^^^rci!bhmm-^n^o 

z.^x. -^jvcDm^-^^^ico^oUM^^w-omz-c^i^^xmrnT^o —mzmM 
m^^^/uxmMiz:ff:^mm^m^vrc±:)V(Dmmt. mmm^'&mm'r^^^t 

—mmm\zi&^^'^\z. mnmm'^^^7mf}m±i^x\^^^(Dx. mstotk^© 

^{i^#^>i/^;K7)|l^^^— ^|gHfC7^j:ofc±^^JC. _fc:|B (1) ~ (6) ^CD^Jl;: 

^ts^^7.(Dm±&^mMT^z.tf)^x^^o 
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0 0-80 omv-x:7mf}m^vx^r)^ mm^i'¥(Dm^\zu. mmm!i± 

mS. ^^300 — 1000 mV ( 4 0 0 ~ 6 0 0 m V7?X^;i/^— ^ 

T^^h (^mizmx)m'rm^M^9Mm'r^^h. ■^^izitmmj^um-^^'^mt^m 
m. vit>i^^5j?5=->>'3 7.^^y \^^m^^^^hizj^^x^mzMKi\i!iTmf±^m 

(.mu'T^mm^mm'r^z.ii. •^&\z\-±&mmmmii^'psmf3imm. ^^t)n> 
§#^>s/3x^>y ]^^m^^^^h\z^^xmu'r^M&^mM-t-^^t) \z^ 

:^mm(DmM^W}mzmm-r^7mmmm:mizm>x\t. m^Mm^^t^mM^ 
10 0 x:^Tx^M'r^ ^ ti:}^x^^ib-^^. ^mmMmm.(Di^mum^ loox: 

UT\zT^^h^^X^^o f^MM«. 3 0-9 0'C<hT^ei<h/&W^bVio M 

^um^3 o~9 o^<DmmxmmT^^ii\zji^r)^^-f(Dmmmiz^'rt:^v. 

fcj:*5> 1 0 ox:&,±X0mm,^^!i^-^x:^'Drc^m(D^Mi^^x\t. tK^^tK^^ 

izf^D.mmm^^tsmn\-t:ff:y^itv^ ^(D^o-/3i^^TX7i^m^m^-^-^x%. 

mx^^. 
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1 0 0°C^^^@x.^?US'^f^»[l$-B:SZ:i:^S^1~^*)CD-lr«;^c£lio 

ti\t^<. :^^J—)V. Xi?^y-;K x5^i/>^'un-;K 2-^unj—)]/ix 
^f0T;Vr3-;K 7}N;i/AT;V5='h: H:^af(DT;i/5^t: mm.f^}i(Dti 

1 O%i^_L;0^^#(C$f^bVic ?-K#:<D^^b^!l^bT^^. jia^'ft;7K^^^t^lK#:;&W 

mz^Dmn^z.tf)^x'^^o 

^mmommm (ymmmm) ^^t:^^. mm. ptfe, i-y^:t> 

mmm i ) 
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(T^mmMm i - 1 ) 

mmm i i-i~i-io) iz:^n^7Kmm7&-^)vm-^m^tiiW.^^ 
^m.mmmi4^:»y^M.mm^mmvrco ^^-v. ^m.mmm. ptfe. -ry-c 

:t>(Dmmit\tQ 5% : 15%: 2 0%i:bfeo Jed fCbTf^S^b^S^ffi 

H^^^y.M.mm^mf^vrco cji-e. mnmmm. ptfe> ^y^:t><Dmm 
mt5 5% : 15%: 3 oxLVTco ^(D^o \zvxi^mvrcmMm(Dmmmu 

4 0*0. 1 0 0 kg/cm='T3j^>y l/XfCctoT^-^bTME A^f^Mbfeo 
;i(D<i;-5J:ibTf^^UfeMEA(DW^«S®mJ16 0. 8cm'T^o;^o f^M 

mn. $e>ic, ^M—'^^V5itt^fz.mzya^/—)vmm^^m:-^^r^^yy 
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m^um.) 3 0-70 °c-r, ^mmiz^m'^ o ~ 4 o o m i /^^cd^«, 

ot:. 5 or, 7 o^ccD^^^S^^^^S^^-fb^ii-, Mmif'J/i»^e>^^T§;9^ 
:«^X't'®7Km^i^^;!?^xi7n s'hiJ7'^:7^-T^#fb. 7jc*fe^3SS^^2e)7to 

m\B\^mj£4 0 0~6 0 0mV'T:'7i^mf)^^±T^z:hf)^^f}^'yr^o v^Tn 

um.7 ot:. MM* 8m 1 2 om 1 /:$;><D^#i:r:^^ 

^©M^. ^^:^fx4»fc^i7jc^5&^'f5 7 0%, -mitmMfimi 5%^snTv:> 

ommmm 1 - 2 ) 

X. ^miM(D:f^^ J-)V7m^ mm) ^> 2. 1 5ml/':^©M»-e. 
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0 6 tcH 5 <D'^^^mm^9,j±^7Km^}^MM(Dm^hiyxmmiyrco 

$ B *M3tMTS::^07jcm^figjas 14. 48ml x^tim^nrcmm^ 

^^?)ftai 0 0ml -e®^^:^fx4'®7Km?«S&7jc^ig7tMi - i 
(7K*MB^i 1 - 3 ) 

T. ^^/-jwmmmn) ^ s m i /^^®^MaT\ mms^o. 5. i> 

:in^x). ^n^n(Dm^x(D7m^^mmi^m\B]^mmz^^v. soo — 
'fe. 7KmmMm 1-1 <hi^ii}c4 5 omvHmz7Km±^mm(D}i-^-fymm-^ 

i7mmmm 1-4) 

mz. mmMm(Dm-^o:):^^7.m^m\z-^x^mm'^mivrco 

^mmmm 1 - 1 ~ 1 - 3 x\-t. mmMmiz\-^^:j.'^>^m-ry^:t> 115 

(jp$13 0Mm) I^I;<t'^#>%I:M:^:7^:^>1 1 2 5 

o^m) ^mv^Tmmf3i7iimmm±:)v^mmi^. umi ox:, mnmmiu. m 
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(7jcmMiSM 1 - 5 ) 



^^0~2 5 Om 1 /^CD^^M. MMiIfClM©p^^y-;i/7jc^l^ 

5m 1 /^^©r«T7^itb, ^©0#(D-lr;KDiiIlIg&liJE. mSiiJT^:^-r^7jc^ 
O^^iSJS ^ff o fee 
^^^»^i7jc*^fig3imi:®Ml^^llIl 1\Z^'^. 

7K*^^3SJ^CDt:-:i7fl4 7 0~4 8 0 mV^jfiTSI^^n. 9 Ot:(:i43Vi 
XU. 4 4 0 mV#jfiTM^$n;to 

(TKl^M^iM 1 - 6 ) 

tK^mbm 1-1 .^iiRii;7jcm®it-fe;v^fflViT. -fe;WM^5 o'C{c:feViT. m 

1. 5, 2. 5> 5. 0> 7. 5, 10. 0 m 1 /:fe^(7?-^1t»T> ^tl^'n. 
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7 0 0mYl:7imi}m^-t^^t.-tfl^ti^-Df^o ^Tc. 4 5 0~5 0 OmV#jfilr 

t*. [0 12 3] ©th#^-e#ai$n^5S«^#®x^;i/^-g&^i:«5fBB 

Oml X^(Dt^ 1 7 %. 2. 5m 1 /^^CD<h^2 2 %T2&ofeo 

mMi^r^^^ y —)vo:>ji>i^ )V}d-mt) x i o o 

^ / -;i/7X?« ^ 5 m 1 y^cDmrnm-r:. mMmm't o . 5 , 1 . 2 . 

miQizmi 5(D'^^^^mm^mj±h7m^mmm(Dmmtvxmmvrcio 
^ini:D. ^n^n(D^i^x(D7m^m.mm\tmm^m)£\zik^v. 3oo~ 

fe> 4 7 omvH7&\z:^m^^mm(D\d-'i7i}imm-^nrco 

(7mmmm 1 - s ) 

m^l^Tc) ^ffiV^T. -fe;Wa^5 O-CtC^SViT^ ^J^^ftSlM. MM?^»5ml 
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mmmm^ lo. 21. 40, 10 oxtrnt-^itr^^i^-v. ^n^en. 

mzmm mmm&i 0 0%) ^B^t^z.L\z^-oxmm:Vr:ih(D^m^^rco 
/^$ ^: ii ^ izmm $ nr^io 
z.n^r). ^n^n(D^wx(D7i(.m^^Mm\-tmm^mmz^-^v. 4oo~ 

8 0 OmVTvJc^5&^^^f ^^:^:d^^5&^o;^o 4 9 0~5 3 OmV#3fi{:: 

(Ti^mmmm 1 - 9 ) 

TK^MjiMi - 1 tiiD7jcmMB-t:;v^fflv^T. -fe:;vm^5 ox:x. ^M.mm 

\z^m.^ 6 0ml /':«'<D^^». mnmm\z 1 M®;>^i$7y-;i/^^^ (ms^) & 2 . 

6m 1 :^fX^^^$ii:, 2 0 0 c c +h>y U >^5^bT. 

fp(Dcomm^:ff:^^ti'7hif^y'^-^m^^xm\^vrco ^cd'^^. it>-7°u 

-ir;l/©IBIl[i^«JEtl4 7 7mV. :^m^^mm\-^mi 0ml /^Ta^ofeo 
(TKmMjgM 1-10) 

m^m.-t-mitm^\^ro ^m^^x. ^mmm±j]^^mmmmm(Dmm.')pmzmm 
-feiwmsot:. 5 0"c. 7 0^. go'CT. ^{bSMfci m®H2 0 2 

mitTKM) ^ 1 ~ 8 m 1 x^(Dmm. mnmm\z im<D}^^/ -jvymm mw 
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So 

2 ) 

{Mmmnm 2 - 1 ) 

IIM^!|2 (M3itM2 - 1~2 - 8) (;i:fefrt^lt^X^;i/^^— «:]KD{±}T^^^ 
#^y^7KmMBir;P©«B&^0 2 1 l^^^-To 

tk^mbm 1-1 (D7}^mnn^)Vhnr^mm.x^^o 
^(07mmM^)v^mtm,mmm(Dmm,mmzm.m.v. ^)vum. (.mmMm.) 5 
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0 °CT\ ^^S#JfC^^^ 1 0 1 0 0 m 1 y^(DmM. MWlMf- 1 M(D^ 3^ 

5 0^6 omi y'^<Dm'^\zm-h7Kmf}m^v^t^^^^'^^^^^^° $e>(c. z. 
-^(Dig^. m^:^'7.^\zit7m-^m7 4%^^n. ym^ii^mmi/^s. imi 

(tK^MtSM 2 - 2 ) 

(C^m^ 3 0 ~ 1 0 0 m 1 X^co^MM. mnmm\Z l McD;^ 7 -;i/7j<?tlK 
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0 2 5{cH2 4(Dm^^mmn}±t7m^i^Mm.(Dmw^^i^xmmvr^o 

5 4 0 mVT7i<imf)^^^'t^ ^ ^fj^^'^-^-DTdo ^^MM-^^ 3 0 ~ 7 0 m 1 

(7jcmmjt#!I 2 - 3 ) 

5 0 2 0 0 m 1 /^©^s, mnmm\z i m©^^^^ 7— ;wjc^?s 

02 7^:10 2 6(Dm^^M^m)±h7}(.m^^^s.(Dmw^tvx^mvrco 
z.n^r)^ 7i^m^mm.mi-^m^mmzm^'t^m\^^^v. Mfe«i±2 0 0'- 
5 0 0 mW7Kmf)m^T^ z. t-^^^i^^-oTz. ^fc. ^mmmf)^ 5 0 ~ 1 0 0 m 

1 x^(Dm^iZ7i(.m-^m^iy'^-r^^^^f)^^^rc. 50. 200m 

{7mmmm2-4) 

7mmmm2- 1 iimi:'7mmM-^)v^m^^x. ^)yum9 ovx. ^mmm 
iz^m.^ 5 0-^2 5 om I comm. mn®M\ziM(D^^y—jV7i^m^ 
w ^5mi/^©^»T^b. ^(Dm\z^^mtmnmm^^n^nm^mh 

:i(Dumiz:^5\f^. m^mvrcmm.m&tmmm}±o:>m^'^m2 8\zm-r. 
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5 0 OmW7Km:fy^m±-f^^t.f}t^7b^^r^o ^fe. ^^^«/&^'5 0~1 0 Om 

1 y^(Dm^\zyiim-^^m^v^'r^^zLt^^^^rco 2 5 om i /^t^^. 7m\iii 
7jc*sB^!i 2-1-2-4 (D^um^^n^^m^um. 5 0 m 1 /^(om 
m.<Dm%^m 3 1 (c^To 

7jcmSi(t^J2- 1 — 2 -4®^iaS^C*3tt^^^^»l 0 Oml/^ 

iTi^mmmm 2 - 5 ) 

7KmM5tM2-l<h|W|D7jcmMB-fe;V^fflViT, ir;i/MS5 orTN ^^SM 
IZ^m.^ 5 0ml MWSMcD^'I^M^. 1 . 5 . 2 . 5 . 5 . 

0, 7. 5. 10. Om 1 /^^.h^'fb$-t±7t^f^i:b, ■€-(Z)B#{CSM®<h'raS 

•t^7m(D^^mmiz-^^^xmm^n^ r^o 
m3 5\zm3 4(Dm^^mmmmh7m^^mm(Dmmtvxmmvrco 
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z.n^r>^ ^n^n(Dm^T(D7Km±f^mm'^M^mmz^:^v. soo-s 

0 OmVTsyic.m^m^T^^ii-^^^-^^'DT^o ^fc. 4 5 0 ~ 5 0 0 mV#3aT7jc 

(ymmmm 2 - e ) 

\zmm.^ 5 0ml y^(Dmm. mmmmizmm^ 5 m 1 y^(D^mm'^\ mnm 

^n^y). 'tn^n(D^i^'C(D7Km^)^mmtm^m&izm^\^. soo-e 
mnmm-d^iM(Dm^\z. 7Km^^m^^<m^vrco 

(7K^M»i 2 - 7 ) 

SibTt) ^fflv^T, -izjyums ox:i:\ mnmmiziM(D'mnm^comM^5 
m 1 y^(Dmmmx\ mitmmizm.it 7.^1 4 . 0 m 1 y'^(Dm.m. mmmm 
^10. 21. 40. 1 0 o%i:^<b$wc^#i:u> ^(Dimzmihmhmmm 
m^^n^^^^mit-^'i^fsi-fy^^. mnmhmitm(Dm^mB.. mnmmxm^ 
-r^7Km(D^^mm\z'D\^^xmwi^n'Dnio z.^x\ mmmm2 i%<D:ffx\z\t 
^m=£fflvi, mmm^i o%(D:^^7.\z\t^m\zmm'&B'^'t^^t\zj;^'oxmm 
bfc^jo. mmmm4 o%(D:»7.\z\t^mzmm mmmmi 0 0%) ^m^-r 
^c^iz^^xm^hrc%(D^m^^rco 
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^n^v)^ ^n^^n®^#T®7jcm^fig^sn^^«jEfC'&^#b. 3oo~6 

b> •fe;WSS3 or, 50°C, 7 or, 9 0°C'T:\, mMmm\ZlM(D^^ J—)V 

imm mm ^^mi /^(Dum. mibMociMOHaOz (Mmityi^m) ^ 
2. 6~5. 5m 1 /:«'<D^s-e^b> ^(Dmz.mitmt.mMmM'^un^mm. 

1114 1 ten! 4 0©|§^^Sfe«i±t7Km^^3S^®Pf^<hbTMabfeo 
;inj^D, 7jc^^^3iS^Mfe«j±fC'fe#-r§{SfB]^^b. ^ife«JEE3 0 0~ 
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mmm s ) 



(:^mmmm s - 1 ) 

mw-r^^^^mnrcKimt. 7mmmm 1-1 iim^^mm-v^^o 

z.<D7mmm^jv^mmmmm(Dmm.')pmzmm\^. -^jvum mmu.m.) 5 
ox:x\ ^mmm\z^m.^i 0-^8 omi ^■^(Dmm. mnmm\ziM(D^^ / 
-)V7mm mm ^smi y-^oymm-vmi^. ^(Dmiz^^^^^m^nm^m 
v^x^mmhmnmm\z^n^m^^^if^^f3:m^. mp^mt^m.m(Dmmm 
j^f4S«"e^feT^:^7X«. ^^xmrnz-Diy^xmit^n^rzLo rj:^. sal 



ji^j\^=¥-nm (%) = {B2mMm/mm i^rc'mnj:.^j\^=¥-) *ioo 

1 "^mO^mUfc m •Bmmiki) = (m ^mM^m\/'^mA7/1000) * 286kJ/mol 
[HHV] 

1 ^"^rpKcEPiPUycffimXT-^Hr- (kJ) = [«JEtnV/1000*m;^A*60sec] Wsec/1000 
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z.(Dmmz:^n^. mmvrcmm^^mii7Kmm^mm<Dmw<^m4 3\z^-ro 

10 0 %^±(Dm^ (04 3 \Z:^\^^Xyi<.mm^^J}^'d^ 1 0 0 %(DB^umx^L 

0 4 3l?llJ6Sn7t7jc^^^^^l 0 0 %i^-^_hCDMJ^tlViTn^>04 5®6 0 
0 m VOT^D^feSffi-r o feo 

m^n,f£f}^l 0 0 OmV#j£T^. X:^;i/^— ^^ti 1 0 0%U±X^ D. # 
fC, ?l^mjBE6 0 0mVJ^>!.TT, 3 0 ~ 5 0 m 1 X^;P 

:^\Z. x:^^;i/^-^Wl«/5^ofc (1 0 5 0 %). ?aS5 Ot:. i|5^^«5m 
1/^. ^^M* 5 0 m 1 «^^S4. 8mA/cm'®^#T:^fX^^ 
:^j*x4'®7jcmii^^:^*Xi7D-7h7f^:7^-^fflViTfflij^b;^Co ^<D^ 
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ommmm 3 ~ 2 ) 

\z^m^ 1 0 ~ 7 0 m 1 x^<Dmm. mnmm^z 1 m©^ ^ y —jvy^mm mn) 
z.n^r)^ 7i^m^mmmtm^m&iz^-^T^m\^^^i^. ate«BE4oom 

»1 Om 1 ^^(Dm^lZit. 6 0 0 mV l^±X'7Km^)^Mm\tm^-'mtti:^-fy^. 
^m^Ums Om 1 X^CDiM-^lZl^^ 8 0 0 mVJ^A±.TiiSP®«fnI^^b. ^tlJ: 

\z. mmmj±6 o omv&.-f'c. ^m^ms omi x^(Dm-^\z. jL^-)v^-m 
iTicmmmm 3 - 3 ) 

^(ommz^-f^. wi}avrcmmm&h7Km^^mm<Dm^'&m5 oiz. 
m&t7Km^mm&<Dm^^m5 1 \z^-to 
uticfco.. 7i(.m^^mm\tmmmmz^wt^mm^^h. m^m}±4 0 om 

vu±.'T:'7Kmf}m^i^^ ^m.'m&-^^{>tsi^^:ij-fy^7Km-^m^v'p'r^^z.t. 

»1 Om 1 /'^^(Dm-^lZlt. 6 0 0mVi^AiiT7jc^^^ji^tSa^^— ^<hfj:§;^?^\ 
^m^M3 0ml y^(D^^\zU. 8 0 0 mV£;lJi-eiiJP<^«lRl^^b. cmj; 
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m^mR-^^l 0 0 OmV#jfiTfe^ X,:^-)V^—^mtl 0 0%&.±T^K). # 
«fe«ffi6 0 OmVOTT. ^^^Sl 0~3 Om 1 X^-;i/ 

(7jcmM3gM3-4) 

{C^^^l 0-2 0 Oml/'^®^S> j^M#JfclM(D^^y-;i/7jc^li^ (jiS 

^nj;D. TKm^mmm^tm^MBiz^wr^mm^^v. afe«EE3oom 

»1 Om 1 X^(Dm^iZ\t. 5 0 OmViiA_h-r7KS^^M^^^5^^— ^i7'd:§/^^\ 
^m.mM5 0 — 10 Om 1 8 0 0 rnVj^AJiTJiSPOMlBl^^b. 
S^^fi2 0 0ml 8 0 0mV&,±-Vf3i\^^h7Kmf)m±lyr<^^^ 

(C. Mfe«JE5 0 OmVOTT\ Sg^^S 5 0 m 1 /^©J^-^fC. x:^;)/^-^ 

mz. 7Kmm^m3- i^3-4(D^um\z:3sn^^m.^m5 om i y^©:^ 
^(D. TObfe«^^^i:7jc^^^iiSig(DMi^^ig5 etc. mm.m]±L7m^]^ 
m&(Dm^^^m 5 7 {::^t"o 
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(TKmigB^!! 3 - 5 ) 

(c2gm^5 om 1 mmmm<Dmnmm^. i . 2. 5, 5. 
0. 7. 5. 10. omi /''^tm^h-^itr^^n^hv. ^(Dmiz^m^^umm 

T'fe> 7m±^mm-^8 0 omvg/._h-eiij]PT§M[^a/0^mM$nfeo 
ommmm 3 - e ) 

\z^n.^ 5 0ml /'^(Di^m. mnmmizmm^ 5 m 1 y^<Dmmmx. mmm 
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mmmm-^^ 2 m. 3 m®±j^{-«. 400-500 mvxmmizjm^mmmi^^ 
0 o%si±x$>K). mz. mmmj±6 0 omVKkTx. mpmm 

(7jc^ia:ig#!l 3 - 7 ) 

mtl^rc) ^fflV^T, -fe;VM|g5 O-CT. MS#Jfcm^lM<5D^I4^5ml/ 

m^tmmizmit:^^^^ 14. om 1 /^^-o^a, mm^ft^^ 1 0, 
21, 4o> 1 0 o%^^fb^-ti-y^^#^ib> -^©^ms^^o^effim/ji^fflvi 

mmmm2 i%(D:»x\z},t^m.^m^^. mmmmi o%(D^>^iz]t^mz 
^m^m^T^^t\zjz-oxmm]^r^%(D. mmmm4 0 %(D:ff7.\zu^mizm 
m (Mmmmi 00%) ^m^-r^^tiz^^xmmvrci^o^^m^^^r^o 

^(Dmmiz:^n^. wmhrcmmmmt7m±iiZiMm<Dmm^me 5\z. mm 
m}£t7m±ii^mm(Dmm^m6 e^z^fo 



-46 - 



wo 2005/095144 



PCT/JP2005/006711 



4 0 0-8 0 OmVX-7m^mmmtm^—^l^;^^^i. S O OmVJ^A±TiiJn 

(7jc^M3tM 3 - 8 ) 

-fe;i/M^3ot:. 5 0"C. 7 or. 9 ox:x. mmmmiziM<D>^^ y-)v 

Ti^mm. mm) ^smi y^(Dmm. ■mimm\ziM(DH202 mmtym) ^ 
2. 6 — 5. 5ml x^cDmmxmi.. ^(Dmiz^m^^^w.^i^mm^m^^xmit 
mtmMmmizmri^mm.^mt-^'^rj::^^B. mnmtm<tmcom^m&. mm 
mmxm^t^7Kmo:)^ij^mm. j^^)v=¥~mmiz^\^^xm^^n-:>r^o 

f3:^2:^\zmmvrzo 

z.(Dumiz:isn:^. mavrcmmmmt7m^^mm(Dm^^m 6 8 iz. mm 
mBt7m±mmmcomm^m6 9iz^-To 

;inj;D. 7m^i5^mmrMmmEEiz^w-r^m\^^^v. mmmBEboom 

a^MBET^n 0 0 OmVit7&X%. x:^.;!/:^— 1 Q 0%]^±X$)r)^ ^ 
\Z. ^^«i±8 0 OmVi^^TT. Um9 OX:(Dm^lZ. J^^-)V^—mm7f)^^\^^^ 



-47 - 



wo 2005/095144 



PCT/JP2005/006711 



mntvxj^i$^/—)v^mmvx. ^mmi^(Dmm^2m\zm^mm<Dmm^ 
mmzmm-r^Ti^mmmmm mm^^m izj^^TKm^mrnvrao 
7KmmMmi- 1 hmc7i(.mm^-iz)]^^m^^x. tjvums ox:iz^\^^x. m 

nMm\z. i m®x^/— ;i/7jc^it^ sm i x^(D^MMxmv. ^^&m\z. 



1 



— 








H2 ^m^E^ 


/ml/min 


/mV 


/ml/min 


/% 


/ml/min 


65 


478 


0.6 


65.2 


0.39 



^1 fC^^n^j^^fd. l8[HlS&mEE4 7 8mVT\ Tfc^O^^fef^ 11 <h«m 

mnt.vx:T,^u>'ifvu'-)v^mmi.x. :^mm^(Dmmm2miz^^mm 
0mn.^mmzmmr^7Kmmmmm mm^^m \z^^7i(.m^mmLr^o 
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2 



mm. 










/mVmin 


/mV 


/ml/min 


/% 


/ml/min 


105 


474 


2.4 


88.4 


2.12 



(Mmm 6 ) 























/ml/min 


/mV 


/ml/min 


/% 


/ml/min 


35 


514 


3.96 


95.6 


3.78 
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mmm i ) 

S4 













/ml/min 


/mV 


/ml/min 


/% 


/mJ/min 


20 


565 


3.0 


7.6 


0.23 



(^;^^J 8 ) 

mm(Dmm.^W}m\zmm'r^7i^mmm^mimm^^m \zjzr)7Km^mmvrco 
7i(-mm^m i - 1 tm\:^7i<,mmM-^)v^m^^x. ^)vum5 ox:\z^\,^x. m 

m^. 5m 1 y^(DmmxMv. ^m.mm\z. o~ i o om i xj^comm 

fee 
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±^mm. (7mm^m) ^trnm^mmzm^-t^mi^^^i^. r^iiiig&ei±2 o o 

©fcMU. fgVilillli^mffi (3 5 0mV@^) TH^^tlfeo 

b <^ 0 » ^ n § t - ^ ^^i A T § afe e> «0 § s »j* 
mm(D^x^M(Dmwjt}^m^'h(D\zmM-^n'r. mcDrntfrn^mm-r^M ^ 
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mm. mmmmo:)-^(Dmizmm^mmm. mmmnm^z^mmtJK^^nmM 

3. mm7i(-mmmmmf}^. mnmnm^M.mhvmmmim^iEmtvx^mz 

x^m^^mm.j^^)v^-^mu'r^^m^mt^zh^wmh-r^m^(Dmm 

B^Mz^mf)^^m.m,j^^-j\^^~^mu~T^^^^mi^r^\^^mmmx^^7Kmm 
mmm. mmmmm^Mmtvmmmitm^iEmtvx^mzmm.j^^-)v^--^ 
m^m-r^m^^T^7i^mmMmmmxs\zmmmmm^:fyv- }^^vmmmitm 

^m^commWr 1 mizmmo^mm^BWi^o 

6. Mf37KmM3t^Slc4oViTMfB^mi<htuWB^<t:«<h©rm1cDSBE)J)^^2 0 0 — 

10 0 omYx^^zLh^wmt't^m^(Dmmmim\zmm<Dmn.^m^o 
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7. MnE.7mmmmmiz^^^xm$mMmhmmm'ihmt(Dm(Dmj±7^^3 o o~ 

8. m^7mmmmmizm^xmmmnmtmmm4mh(Dm<Dm&7!}t2 o o~ 
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